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0. Introduction. We consider the Cauchy problem for the hyperbolic system of partial differential equations of linear thermoelasticity (cf. [13] ): ρ∂ 2 t u−µ∆u − (λ + µ) grad div u + β grad ∂ t T = 0 , (0.1)
with initial conditions (0. 3) u(+0, x) = u 0 (x) , (∂ t u)(+0, x) = u 1 (x)
where u = (u 1 , u 2 , u 3 ) is the displacement vector field of the medium, T the temperature of the medium,
R e m a r k 0.1. The system (0.1)-(0.2) is the principal part of a hyperbolic system of partial differential equations describing the evolution of a thermoelastic medium (cf. E. S. Suhubi [13] , p. 199, formulae (2.7.36)). For the sake of simplicity we assume in system (2.7.36) that γ = 1 and T 0 = 1.
Under the assumption that the Cauchy data u 0 , u 1 , T 0 , T 1 are smooth enough (cf. [4] , formulae (5.1)-(5.3)) the solution of the problem (0.1)-(0.3) is given by
   , * denotes the three-dimensional convolution in R 3 and H(t, x) is the matrix of fundamental solutions of the system (0.1)-(0.2) constructed in [4] of the form
and a 1 , a 2 , b, A 1 , . . . , A 10 , B are constants. The aim of this paper is to prove the L ∞ -L 1 -time decay estimates for the solution of the problem (0.1)-(0.3) using the formula (0.4), then to prove the L 2 -L 2 -time decay estimates for this solution applying some theorems of the theory of symmetric first order hyperbolic systems (cf. Yu. V. Egorov [3] , p. 320-333) and finally the L p -L q -time decay estimates using interpolation inequalities in Sobolev spaces (cf. [10] , [7] , [14] ).
Such L p -L q -time decay estimates play an important role in the proof of global (in time) existence of solution to the Cauchy problem for nonlinear wave equations (cf. [5] , [7] ).
Notation: Besides other standard notation we use the symbol
We also write ∇f = (∂ t f, ∂ x 1 f, ∂ x 2 f, ∂ x 3 f ) for the space-time gradient of a function f , and
for the space gradient of f .
[s] denotes the smallest integer larger than or equal to s for s ∈ R.
1. The L ∞ -L 1 -time decay estimates. We shall prove the following theorem:
Then the solution (u, T ) of the problem (0.1)-(0.3) given by the formula (0.4) satisfies the following estimates:
for t ≥ 0, where C is a constant independent of u 0 , u 1 , T 0 , T 1 and t.
P r o o f. We prove (1.2). The proof of (1.1) runs in the same way. Writing the solution U (t, x) = (u(t, x), T (t, x)) given by the formula (0.4) in the form
, and differentiating (1.3) with respect to t and x l (for l = 1, 2, 3) we get
. We can write (1.4)-(1.6) in vector form as follows:
where
and R(t, x) is a 16 × 16 matrix with elements which are linear combinations of the terms ∂ l H jk (t, x) and ∂ t H jk (t, x) (cf. (1.3)-(1.6)). From (1.3)-(1.6) and (1.7) it follows that in order to prove the estimate (1.2) it is sufficient to prove the following estimates:
(1.10)
for j, k = 1, 2, 3, 4 and any scalar function f (x) satisfying the assumptions of Theorem 1.1. Taking into account the form of the matrix H(t, x) (cf. (0.5)) we get
where dS z is the area element of the sphere |z| = a j , j = 1, 2, or of |z| = b. For simplicity we consider two typical integrals occurring on the right hand side of (1.11) (other integrals in (1.11) are estimated similarly):
Differentiating the integrals I 1 and I 2 with respect to t and x l (l = 1, 2, 3)
we obtain ( 1 )
Following S. Klainerman (cf. [5] , pp. 53-59) we get
In view of (1.18), (1.19) we have
Taking into account that
Using the spherical coordinates we have
for t > 0 . Acting in the same way we get
x l x j f (x + sy)y j ≤ b|D 
